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(54) Title: A METHOD AND A DEVICE FOR PURIFYING WATER 
(57) Abstract 

Water to be purified is sent into an evaporator (10), causing 
heating thereof and at least partial transformation into steam with 
consequent concentration of the liquid phase. The steam is then 
compressed (13) and sent to a heat exchanger (9) so as to give up 
its latent heat to the incoming water, with consequent condensation 
of the steam. The concentrated liquid phase (30) and the condensed 
steam (20> are drawn off (25, 19) for subsequent re-use. 
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Trie ocieci c; t r. e present invention is pre vice means 

for purifvmc :ne a f o r e m e n t i o n e c waters cheaply and very 
efficiently. 



The present invention provides such means by virtue or a 
method and a device having the specific characteristics 
recited in the following claims. 

The invention enables a concentrate and a distillate 
suitable for advantageous re-use to be produced from the 
water to be processed. The concentrate can be handled 
easily whereas the distillate can be discharged into the 
surface waters after simple treatment by means of an 
activated-carbon filter or other simple chetnico/ohys ical 
or biological after-treatment. 

Furtner characteristics and advantages of the present 
invention will become clear in the course of the 
following detailed description/ given purely by way of 
non-limiting example, with reference to the appended 
drawings, in which: 

Figure l is a schematic view of the structure of a device 
for purifying water according to the invention, and 

Figure 2 shows a detail indicated II in Figure 1 , on an 
enlarged scale. 
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With reference co Figures " arc 
treated is sent to a self-cieamr.c 
any coarse solids from z h e water. 



"ne wacf 



■ e m c v i n g 



ihe water leaving from the filter 1 is sen-, ov means of 
pumps 2 and 3, to first and second near, exchangers 4 and 
5 which nave the function of pre-heating it for 
introduction into the mam circuit of the device. The 
water thus passes through the cold sides of the heat 
exchangers 4 and 5, through the hot sides of which tne 
condensate and the concentrate produced by the 
purification pass, respectively, as will be seen below. 
The heat exchangers 4 and 5 are usually constituted oy 
plate-type exchangers . 

The preheated water to be treated is sent through a pipe 
7 into a further pipe 8, the function of which will be 
explained below. 

The pipe 8 connects the upper portion of a heat exchanger 
9 to a chamber (drun) 1C m which the at least partial 
transformation of the water to be treated is completed 
with the formation of a liquid condensate phase. The 
heat exchanger 9 may advantageously be of the plate type . 

The pipe 3 thus feeds both the preheated water to be 
treated and a fraction of concentrate coming from the 
heat exchanger 9 to the chamber 10, as will be explained 
below. The aforementioned mixture emerges from the pipe 
3 into the chamber 10, possibly with the formation of 
bubbles. However, above the outlet opening of the pipe 
3, there is a deflector screen 1 ; which is struck by the 
flow coming cut of the pipe 3 sc that a liquid barrier to 
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The vapour pnase formed inside the cr. amber l 0 tends to 
come out c : the upper end of the chamber 1 0 , :o which a 
demister eierr.ent 12, also of known type, is connected. 
The function of the element 12 is to prevent the steam 
emerging from the chamber 10 from entraining liquid 
particles cowards a compression stage for mechanically 
compressing the steam, raising its temperature . 

In the embodiment illustrated, which has been found 
particularly advantageous m practice, the stage in 
question comprises a compressor 13 which may be a 
positive-displacement, side-duct, or centrifugal 
compressor, according to the flow-rates involved and to 
tne characteristics of the fluid treated in the plant. 

As a result of its passage through the compressor 13, the 
steam is brought to a temperature of the order of l 1 5- 
1 3 0°C and reaches the hot side of the heat exchanger 9 
through pipes 1 4 and 1 5 . 

As a result of its passage through the heat exchanger 9, 
the steam compressed by the pump 13 gives up its latent 
heat to the water circulating on the cold side, and 
condenses. The condensate is discharged into a 
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— ^ - — ^ sent, oy -ears o: 



o wares t n tr aiowUidC^ o u t o u t 



■ -=» - ^ * e u. . . roue r c n • 



; e a t exchanger 4 , the ccr.ee n s 



c:c^ c c rn i r. tf z " ^ t 



discharger ^3 gives up its considerable r.ea: r: t - e water 
pumped oy the pump 2 helpmc to preheat it before it is 
introduced into the pipe 7, as already described above. 

A fraction o: the condensate is retained in an auxiliary 
tank (not shown) to enable the plant to be started uc as 
will be descrioec further below. 



The concentrated liquid phase which collects in the lower 
portion of the chamber 1C leaves it through a pipe 21 
which branches into two pipes 22 and 23, sending 
respective portions to the heat exchanger 9 by means of 
a pump 16 and a pipe 24, and to the hot side of tne neat 
exchanger 5 by means of a pump 25. The pump 25 can draw 
off the purification concentrate selectively (that is, 
with a certain flow-rate ) 

In parallel with the pipes 22 and 24 there is a further 
pipe 27 with a re f rac tome ter 29 which continuously 
monitors the concentration of the product being 
processed. The r e f rac tome te r 29 controls the flow-rates 
of the pumps 25 and 3 by known means, not shown for 
simplicity, ensuring a modulated discharge of the 
concentrate and optimal recovery of heat for the incoming 
product. The desired degree of concentration is 

aejustable; extraction of the concentrate starts only 
when a pre-set concentration value is exceeded. 

The concentrate drawn off by the Dump 25 oasses into the 
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w:::, for example, gas oil. The steam is producea w;:?. 
a small portion, of c n e distilled water generated, the 
boiler being turned off when, the running temperature is 
reached. The plant as a whole can ce controlled by a 
computer and is therefore fully automated. 



U at u rally, the principle of the invention remaining the 
same, the forms of embodiment and details of construction 
may be varied widely without thereby departing from the 
scooe of the oresent invention. 
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p 'j ri t y i r. 5 w a ~ e r . cr.ar^ p p e r 1 r -9 d p p. " h 3, p i p. 
seeps of: 

- preheacir.g :ne water in at least one neap e :•: c n a n q e r ( 4 , 

5 ) , 

injecting the preheated water into a separator, 
evaporator f I':' with consequent a: leas p partial 
transformation m:o steam and therefore concentration of 
the liquid phase, 

- compressing the sneam (13), 

- sending the compressed steam into a heat exchanger (9) 
so that the steam gives up its latent heat to the 
concentrate of the water to be purified coming from the 
evaporator (10) and sent into the heap exchanger (9), 
with consequent condensation of the steam, and 

- drawing off the concentrar.ee liquid phase (30; and the 
condensed steam (20). 

2. A method according to Claim 1, characterized m that 
the steam is compressed ( 1 3) bringing about a rise m its 
temperature into the range of approximately 10C-13C°C. 

3. A method according to any one of the preceding claims, 
characterized in that it comprises tne step of causing 
water to circulate (7, 8, 10) through the heat exchanger 
(9) and a chamber (10) for evaporation and concentration 
of the liquid phase, water to be purified being added 



comprises t 
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a:dc:e:i:- 

■7 ~ ' O ^ 



i i n cr.a: it c o m p r : 
e coriCer.cra::on or 
t p. e s t e o c f draw: 



,:quid phase (23) in dependence 



s :ne s:ep or a e t e c ; 
he ccncen crated L i c - 
o f f the concentre 
u o o n the c o n c e n t r a ' 



detected ( 



2 7. 29) 



5. A metrics according to any one of the preceding claims, 
characterized m that it comprises the step of generating 
(40) an initial quantity of steam for introduction into 
the heat exchanger (9) m order to start the method. 

6. A device for purifying water, characterized m that it 
compr ises : 

- an e vacora tor (10) which is intended to be supplied 
with the water to be purified so as to bring about 
heating thereof with at least partial trans format ion into 
steam and consequent concentration of the liquid phase, 

- first compressor means (13) for compressing the steam 
and sending the compressed steam towards a heat exchanger 

(9) to which the concentrate coming from the evaporator 

(10) is sent, the heat exchanger (9) sending the heated 
concentrate towards the evaporator (10), together with 
the water to be purified, hot distilled water coming out 
of the exchanger, 



- a collector (18) for the hot distilled water, 
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- secop.o ccccressor mean: 



c t era w in g err a traction 
the cor. car. traced 1 i q u i d output f r o m the evaporator 



(10) 



- means tcr drawing off the concentrated liquid cnase 
(30) and the condensed steam (20). 



7. A device according to Claim 6, characterized m chat 
it comprises first snc necc:\-i ■^::- 1 a:;g'?r3 for 

preheating the water co be purified, the condensed steam 
and Che concentrated liquid, respectively, passing 
through their hot sides. 

S. A device according to Claim 6 or Claim 7, 
characterized in that the said damping means are 
constituted essentially by a screen (11) disposed in a 
position facing the outlet of the pipe (8). 

9. A device according to Claim 8, characterized in cnat 
the screen (i») has a generally arcuate shape. 

10. A device according to any one of Claims 6 co 9, 
cnar ac ter i zed in that at least one demister element (12) 
is interposed between che chamber (10) and the compressor 
means (13) to prevent entrainment of liquids towards the 
compressor means (13) with the steam. 

^ 1 • A device according to any one of Claims 5 co 10, 
cnarac ter ized in that r e f r ac tome t r i c measurement means 
(29) associated with the means for drawing off the 
concentrated liquid phase can detect the degree of 
concentration of the concentrated liquid phase, causing 
the concentrated liquid phase to be drawn off (23) in 
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;;r.:: >4C> :;r ;er.era::nq ± quar.:::y c: stei.Ti >.:.::: — 
si:3: i ie d ;r.e near exchanger (9} :o star" ana maintain 
the at Leas: oarcial transformation : : tne water " j o e 
purified i n t i steam as a resul: cf its passage tnrouqn 
the heat exananger (9). 
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